
Dierkes, Stefan; Sümpelmann, Johannes

Article  —  Published Version

Valuation, personal taxes, and dividend policy under
passive debt management

Review of Quantitative Finance and Accounting

Provided in Cooperation with:
Springer Nature

Suggested Citation: Dierkes, Stefan; Sümpelmann, Johannes (2025) : Valuation, personal taxes, and
dividend policy under passive debt management, Review of Quantitative Finance and Accounting,
ISSN 1573-7179, Springer US, New York, NY, Vol. 66, Iss. 1, pp. 101-118,
https://doi.org/10.1007/s11156-025-01397-2

This Version is available at:
https://hdl.handle.net/10419/336855

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

  https://creativecommons.org/licenses/by/4.0/

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1007/s11156-025-01397-2%0A
https://hdl.handle.net/10419/336855
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


Vol.:(0123456789)

Review of Quantitative Finance and Accounting (2025) 66:101–118
https://doi.org/10.1007/s11156-025-01397-2

ORIGINAL RESEARCH

Valuation, personal taxes, and dividend policy under passive 
debt management

Stefan Dierkes1   · Johannes Sümpelmann2

Accepted: 24 February 2025 / Published online: 23 March 2025 
© The Author(s) 2025

Abstract
We derive consistent valuation models in accordance with the flow to equity and adjusted 
present value approaches under passive debt management considering the firm’s dividend 
policy and differentiated personal taxes at the equity investor level. The valuation mod-
els include a blended personal tax rate encapsulating all the effects resulting from reten-
tion and cash dividends. Furthermore, we establish appropriate adjustment formulas for 
the relationship between the firm’s unlevered and levered cost of equity necessary for the 
unlevering and relevering of beta factors. Finally, we show with simulations that dividend 
policy significantly affects the equity market value.

Keywords  Valuation · Personal taxes · Passive debt management · Financing policy · 
Dividend policy · Share repurchases · Cost of equity · Simulations

JEL Classification  G32 · H20 · M41

1  Introduction

Since debt financing provides a corporate tax advantage, the choice of a firm’s financ-
ing policy between passive or active debt management affects the value of tax shields 
and, thus, firm value (Miles and Ezzell 1980, 1985; Modigliani and Miller 1958, 1963).1 
Thereby, passive debt management is characterized by predetermined debt levels, whereas 
active debt management presumes predetermined capital structure targets in future periods. 
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Besides financing policy, dividend policy, as the choice for distributing or retaining cash 
flows, also affects equity market value. The relevance of the dividend policy on equity mar-
ket value lies in the fact that distributed cash flows are taxed at the cash dividend tax rate, 
whereas retained cash flows are taxed at the different effective capital gains tax rate. In 
the past, the tax rate on realized capital gains used to be indeed lower than that on cash 
dividends. Nowadays, tax systems in the USA and numerous other countries, such as Ger-
many, equally tax cash dividends and realized capital gains. However, because investments 
in shares are usually long term, the corresponding capital gains are normally not realized 
immediately. Hence, capital gains taxes can be deferred, resulting in a tax advantage com-
pared to cash dividend taxes (Berk and DeMarzo 2024; Brealey et al. 2022).2 In the lit-
erature, we find some valuation models for this situation under passive debt management, 
but they lack a sound and consistent theoretical foundation for incorporating the dividend 
policy (e.g., Amoako-Adu 1983; Dempsey 2017; Rashid and Amoako-Adu 1987, 1995). 
Furthermore, some of these models use a blended tax rate depending on the payout ratio 
and personal tax rates, but its determination and relationship to the cost of equity remain 
unclear. Therefore, we present in this paper a valuation model considering differentiated 
personal tax rates and a payout ratio under passive debt management, which has not yet 
been developed in the literature.

A starting point for integrating personal taxes in valuation models are the studies of Far-
rar and Selwyn (1967) and Myers (1967). The literature most closely related to dividend 
policy in consideration of differentiated personal tax rates at the equity investor level starts 
with the study of Amoako-Adu (1983). The author assumes as we do that the cash flow 
available for distribution is distributed to equity investors by a predetermined payout ratio, 
while the remaining cash flow is retained by the firm. He derives a valuation model accord-
ing to the adjusted present value (APV) approach, assuming passive debt management and 
a steady state with new investments equivalent to the depreciations. Subsequently, Rashid 
and Amoako-Adu (1987) only extend the existing APV approach of Amoako-Adu (1983) 
by an inflation-based growth of all relevant values, accordingly not recognizing additional 
real growth. Moreover, Rashid and Amoako-Adu (1995) derive an adjustment formula for 
the cost of equity, which is consistent with the derived market value of tax shields in their 
1987 study. Consequently, it is also possible to apply the flow to equity (FtE) approach. 
However, we show that the valuation models of Rashid and Amoako-Adu (1987, 1995) 
contain inconsistencies regarding the effective capital gains tax rate, resulting from the 
assumption of a steady state with an inflation-based growth of all relevant values. Note that 
an explicit forecast period is neither analyzed by Amoako-Adu (1983) nor by Rashid and 
Amoako-Adu (1987, 1995).

The study published by Dempsey (2017) develops different discounting techniques for 
the various DCF models with personal taxes. Specifically, he derives the weighted aver-
age cost of capital and the cost of equity under both passive and active debt management 
according to the debt adjustment assumptions of Harris and Pringle (1985). Moreover, 
he shows that the different DCF models yield the same equity market value, given an 
explicit forecast period. Concerning the personal taxation of equity investors, recent stud-
ies assume, as Dempsey, a blended personal tax rate on cash dividends and capital gains 
(Sick 1990; Taggart 1991). In particular, Dempsey (2017, pp. 3–4) writes: “For simplic-
ity of exposition, qE is defined here as a single value for a particular firm that encapsu-
lates the mix of how the firm chooses between retentions to equity, dividends, and stock 

2  The optimal dividend policy would imply that a firm pays no cash dividends at all. However, cash divi-
dends are created because of signaling effects and other reasons (Arditti et al. 1976; Black 1976).
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repurchases.” Hence, the assumption of a blended personal tax rate serves as a simplifica-
tion as it keeps the valuation models tractable. However, it remains an open question how 
such a blended personal tax rate is determined, and, consequently, it is unclear how to 
apply the valuation models.

A following study by Diedrich et al. (2023) analyzes valuation with personal taxes and 
share repurchases with a similar valuation model. But in contrast to our analysis, they 
assume active and not passive debt management. Furthermore, they do not analyze the 
consequences of the dividend policy on the blended tax rate, so the relationship to the 
models using a blended tax rate remains unclear. Nevertheless, the presented procedure 
of using a blended tax rate can be transferred to their valuation model with active debt 
management.

The contribution of this study to the literature is threefold. First, we develop the 
valuation model of a firm under passive debt management, which distributes part of 
its cash flow as cash dividends and retains the other part. The retained cash flow is 
assumed to be used for share repurchases (Rashid and Amoako-Adu 1987, 1995). The 
consideration of two different equity investor tax rates on cash dividends and effec-
tive capital gains leads to the derivation of a blended personal tax rate, which depends 
on the dividend policy of the firm. Second, the effects of the dividend policy on the 
cost of equity are disclosed by deriving appropriate adjustment formulas for passive 
debt management. Both the explicit forecast period and steady state phase are analyzed. 
Specifically, our derived adjustment formula for the steady state differs from that of 
Rashid and Amoako-Adu (1995), who do not account for the effective capital gains tax 
rate consistently. The FtE and APV approaches developed by Dempsey (2017) can be 
converted into the FtE and APV approaches derived in this study under the assumptions 
of passive debt management and a uniform blended personal tax rate, but the useful-
ness of these valuation models is limited because of the unspecified blended tax rate. In 
contrast, we clarify the determination of the blended personal tax rate and, furthermore, 
we analyze the resulting consequences on the cost of equity. Finally, the relevance of 
our derived valuation model is illustrated by using numerical examples and simulations 
compared to a valuation model with the full distribution of the FtE to equity investors. 
Specifically, the simulations show that neglecting the dividend policy leads to an aver-
age underestimation of equity market value of 7.6% under otherwise identical assump-
tions. Overall, the main results of this study are consistent valuation models that allow 
accounting for a firm’s dividend policy and passive debt management in light of differ-
entiated personal taxes at the equity investor level.

The remainder of this paper is structured as follows. In Sect.  2, the valuation model of 
the unlevered firm is presented. Then, the valuation model of the levered firm is developed 
according to the FtE approach under passive debt management in Sect. 3. Subsequently, we 
derive the market value of tax shields and adjustment formulas for the cost of equity of the 
levered firm in Sect. 4. In Sect. 5, we present numerical examples and simulation results for 
the valuation differences under different dividend policies. As we conduct our analysis under 
the assumption of riskless debt, like other basic studies analyzing the effects of financing 
strategies on valuation, we discuss the main consequences of integrating the risk of default in 
Sect. 6. Finally, Sect. 7 concludes the paper with a summary of the main results and an out-
look on further research.
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2 � Valuation model for the unlevered firm

We divide the forecast horizon of the cash flow into an explicit forecast period and a sub-
sequent steady state. In the steady state, all relevant variables increase at a nominal growth 
rate g , which considers an inflation-based growth and/or real growth (Friedl and Schwet-
zler 2010; Penman 2013). We assume an all-equity financed firm. The expected free cash 
flow, E[F̃CFt] , in period t = 1, 2, ... is given. Generally, the firm will not distribute the full 
free cash flow as cash dividends to equity investors, but only a certain percentage of it. 
This might be due to several reasons, such as exploiting the tax advantage of retained over 
distributed cash flows.3 Therefore, the management of a firm sets a deterministic payout 
ratio, rt ≤ 1 , in period t , which is related to the free cash flow. Consequently, the expected 
cash dividend, E[D̃iv

u

t
] , of the unlevered firm is calculated as:4

where T  depicts the end of the explicit forecast period. In the presence of personal taxes, 
distributed and retained cash flows have different tax implications. The proportion of the 
free cash flow, rt , which is distributed to equity investors, is taxed at the cash dividend 
tax rate, �d . The residual (1 − rt) of the free cash flow is retained by the firm. We follow 
Rashid and Amoako-Adu (1987, 1995) and Diedrich et al. (2023) in assuming the retained 
free cash flows are used for share repurchases to maintain the independence of investment 
and financing decisions. Alternatively, one could assume value-neutral investments of the 
retained cash flows, which has no effect on the equity value, but then the financing policy 
affects the investment policy. Hence, we assume share repurchases of the retained free cash 
flows leading to stock price appreciation and are thus taxed at the effective capital gains 
tax rate, �g . The cash dividend and effective capital gains tax rates are not assumed to vary 
across equity investors and time. Regarding their magnitude, we expect 𝜏d > 𝜏g due to the 
possible deferral of capital gains taxes. Under the common assumption that capital gains 
correspond to changes in market value (e.g., Clubb and Doran 1992; Cooper and Nyborg 
2008; Diedrich et al. 2023), the expected market value of the unlevered firm, E[Ṽu

t−1
] , in 

period t − 1 is determined under a recursive approach, as follows:

The given cost of equity for the unlevered firm after personal taxes equals keu is constant 
over time. Note that Eq. (2) is consistent with prior research (Samuelson 1964). Thus, with 
a uniform personal tax rate, the cost of equity without personal taxes is obtained by divid-
ing the cost of equity with personal taxes keu to one minus the uniform personal tax rate.

Apparently, the taxation of changes in market value in (2) leads to a circularity problem 
because the market value in period t − 1 is included in the tax base for the taxation of capi-
tal gains. However, this problem is overcome by solving Eq. (2) for the expected market 

(1)E[D̃iv
u

t
] = rt ⋅ E[F̃CFt], for t = 1, ..., T ,

(2)
E[Ṽu

t−1
] =

cash dividends
�����������

rt ⋅ E[
�FCFt] ⋅(1 − 𝜏d) +

retained free cash flows
used for share repurchases

���������������������

(1 − rt) ⋅ E[
�FCFt] ⋅(1 − 𝜏g) − 𝜏g ⋅

change in market value

���������������������

(E[Ṽu
t
] − E[Ṽu

t−1
]) +E[Ṽu

t
]

1 + keu
, for t = 1, ...,T .

3  For the reasons and effects of cash dividends and share repurchases, see e.g. Gopal et al. (2024), Grullon 
and Michaely (2004), Jacob and Jacob (2013), Jakob and Valta (2023), Maxwell and Stephens (2003), Ren 
et al. (2024), and Saxana and Sahoo (2023).
4  All random variables are denoted by a tilde.
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value in period t − 1 . Additionally, dividing the numerator and denominator by (1 − �g) 
leads to:

where �r
E,t

= rt ⋅ (�d − �g)
/

(1 − �g) represents the blended personal tax rate and 
keu

∗

= keu
/

(1 − �g) the modified cost of equity of the unlevered firm. In contrast to Die-
drich et  al. (2023), the blended personal tax rate �r

E,t
 considers all effects resulting from 

retentions and cash dividends due to the differentiated personal taxation of cash dividends 
and capital gains. To obtain the blended personal tax rate, �r

E,t
 , we need to modify the 

unlevered cost of equity, keu and, consequently, use keu∗ when applying Eq.  (3).5 Under 
different tax rates for cash dividends and effective capital gains, Eq. (3) indicates that the 
higher the payout ratio, rt , is, the higher the blended personal tax rate, �r

E,t
 , is and, con-

sequently, the lower the firm market value. Note that the increase in firm market value 
only stems from the differences in personal tax rates regarding cash dividends and effective 
capital gains (Rashid and Amoako-Adu 1987). Therefore, if �d = �g , Eq. (3) corresponds 
to Miller and Modigliani’s (1961) dividend policy irrelevance result and transforms into a 
valuation model without personal taxes.

Given a steady state, all expected values (e.g., EBIT and capital expenditures) increase at 
a constant and uniform growth rate, g . Accordingly, the expected market value of the unlev-
ered firm also increases at this growth rate in (3) and, hence, E[Ṽu

t
] = E[Ṽu

t−1
] ⋅ (1 + g) . 

Consequently, we obtain the market value of the unlevered firm in the steady state as:

where payout ratio r is constant and, therefore, �r
E
= r ⋅ (�d − �g)

/

(1 − �g) holds. In the case 
of a cash dividends-only strategy with a payout ratio r = 1 , the blended tax rate is highest 
resulting in the lowest market value of the unlevered firm. Conversely, a share repurchases-
only strategy with r = 0 yields to the highest market value. In the latter case, the blended 
tax rate is zero and the impact of personal taxes depends only on the effective capital gains 
tax rate reflected in the modified cost of equity. Accordingly, we can analyze the effects 
of a cash dividends or share repurchases-only strategy in a period in the explicit forecast 
period. Overall, the market value of the unlevered firm can be determined with Eqs. (3) and 
(4) over an explicit forecast period and a subsequent steady state, accounting for the firm’s 
dividend policy in light of the differentiated personal taxes at the equity investor level.

3 � Valuation model for the levered firm

Henceforth, we assume passive debt management, which is characterized by predetermined 
debt levels, Dt−1 , in period t = 1, 2, ... . In the steady state, all relevant values increase at 
a constant and uniform growth rate, g , so that this growth also holds for debt levels and, 

(3)E[Ṽu
t−1

] =
E[�FCFt] ⋅ (1 − 𝜏r

E,t
) + E[Ṽu

t
]

1 + keu
∗ , for t = 1, ...,T ,

(4)E[Ṽu
T
] =

E[F̃CFT+1] ⋅ (1 − �r
E
)

keu
∗
− g

,

5  In this context, it remains an open question how the blended personal tax rate is determined by Dempsey 
(2017). Thus, the modification of the cost of equity is not calculated. Consequently, it is not possible to use 
the blended personal tax rate without modifying the cost of equity.
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consequently DT+1 = DT ⋅ (1 + g) . To analyze the effects of the dividend policy on valu-
ation with personal taxes under passive debt management on a sound theoretical basis, in 
the first step, we do not consider the risk of default comparable to other basic studies of 
valuation approaches under different financing strategies (e.g., Miles and Ezzell 1985; Die-
drich et al. 2023). Therefore, the cost of debt, kd , corresponds to the risk-free interest rate, 
which is constant over time. In Sect. 6, we discuss the consequences of the relaxations of 
this assumption on the developed valuation approaches. Furthermore, we assume a con-
stant corporate tax rate, � , which is independent of the amount of taxable income. Interest 
on debt is fully deductible from taxable income (e.g., Miles and Ezzell 1980; Modigliani 
and Miller 1963).

We start our analysis of valuation of the levered firm with the FtE approach, because 
the payout ratio refers to the flow to equity. Furthermore, we need the FtE valuation for-
mula to derive formulas to adjust the cost of equity to financial leverage. The derivation 
of these adjustment formulas in the explicit forecast period and steady state is essential, 
as they form the basis for unlevering and relevering of beta factors. This also requires the 
determination of the equity market value and market value with the APV approach, which 
is analyzed in the next section.

Following the argumentation in the preceding section, the expected cash dividend of the 
levered firm, E[D̃iv

�

t
] , is calculated as:6

where the expected FtE, E[F̃tEt] , is defined as 
E[F̃tEt] = E[F̃CFt] − kd ⋅ (1 − �) ⋅ Dt−1 + ΔDt , with ΔDt = Dt − Dt−1 as the change in 
debt market value over period t . As the debt market value is deterministic in each period 
under the assumption of passive debt management, FtE can be determined without circu-
larity problems. Then, the expected equity market value, E[Ẽ�

t−1
] , is:

where ke�
t
 depicts the cost of equity for the levered firm. Note that Eq. (6) is similar to (2), 

but refers to the expected FtE. Solving the circularity problem and dividing the numerator 
and denominator by (1 − �g) , we obtain:

where ke�∗

t
= ke�

t

/

(1 − �g) depicts the modified cost of equity of the levered firm. Equa-
tion  (7) is identical with Eq.  (8) in Dempsey (2017) for qE = 1 − �r

E,t
 and KE,i = ke�

∗

t

(5)E[D̃iv
𝓁

t
] = rt ⋅ E[F̃tEt], for t = 1, ...,T ,

(6)

E[Ẽ𝓁

t−1
] =

cash dividends
���������

rt ⋅ E[
�FtEt] ⋅(1 − 𝜏d) +

retained flow to equity
used for share repurchases

�������������������

(1 − rt) ⋅ E[
�FtEt] ⋅(1 − 𝜏g) − 𝜏g ⋅

change in market value

���������������������

(E[Ẽ𝓁

t
] − E[Ẽ𝓁

t−1
]) +E[Ẽ𝓁

t
]

1 + ke𝓁t

, for t = 1, ...,T ,

(7)E[Ẽ𝓁

t−1
] =

E[�FtEt] ⋅ (1 − 𝜏r
E,t
) + E[Ẽ𝓁

t
]

1 + ke𝓁
∗

t

, for t = 1, ...,T ,

6  We expect that payout ratios rt and r are identical for the levered and unlevered firms.
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.7 Thus, Eq.  (8) in Dempsey (2017) and Eq.  (7) differ regarding the specification of the 
blended personal tax rate and levered cost of equity. In particular, the blended personal tax 
rate qE in Dempsey (2017) is not defined and unspecified.8 Therefore, the blended personal 
tax rate, �r

E,t
 , allows accounting for the dividend policy of the firm resulting from the differ-

ent personal tax rates at the equity investor level. Similar to the calculation of the modified 
cost of equity of the unlevered firm in the preceding section, the use of the blended tax 
rate, �r

E,t
 , in Eq. (7) requires a corresponding modification of the levered cost of equity, ke�

t
 . 

As Dempsey (2017) does not specify the blended tax rate, qE , the modification of the lev-
ered cost of equity, KE,i , is also not taken into account. In this respect, the relation between 
KE,i and the blended value of qE is not revealed by Eq. (8) in Dempsey (2017).

Given a steady state, we obtain:

where ke�∗

= ke�
/

(1 − �g).9 Admittedly, Eqs. (7) and (8) cannot be used, because the costs 
of equity of the levered firm, ke�

t
 and ke� , are yet to be determined in the explicit forecast 

period and steady state. The key component for the derivation of adjustment formulas for 
the cost of equity is the market value of tax shields, which is determined in the next section.

4 � Market value of tax shields and cost of equity

To derive tax shields, we sum the FtE and flow to debt after personal taxes of the levered 
firm and subtract the free cash flow after personal taxes of the unlevered firm. As, under 
passive debt management, the debt market value, Dt−1 , is deterministic and assumed not to 
contain any default risk and the payout ratio, rt , is also deterministic, the appropriate dis-
count rate for the tax shields is the risk-free interest rate after personal taxes, kd ⋅ (1 − �b) , 
for all periods. Accordingly, we obtain the market value of tax shields, VTSt−1 , in the 
explicit forecast period (see Appendix 1 for details):10

(8)E[Ẽ𝓁

T
] =

E[�FtET+1] ⋅ (1 − 𝜏r
E
)

ke𝓁
∗
− g

,

7  Note that index i  in KE,i denotes the corresponding period. When comparing Eq.  (7) with 
Eq.  (8) in Dempsey (2017), we note that the expected FtE in (7) can also be determined as: 

E[�FtEt] =

E[�FCFt ]
���������������������������������������������������

E[�EBITt] ⋅ (1 − 𝜏) + E[�Qt] − E[Ĩt] −kd ⋅ (1 − 𝜏) ⋅ Dt−1 + ΔDt , with E[Q̃t] as the expected non-cash 
adjustments and E[Ĩt] as expected investments.
8  In Dempsey (2017), the job of converting cash flows to market values is allocated to blended value qE , 
which is rather unusual when dealing with DCF models. Accordingly, Dempsey defines his cost of equity, 
KE,i , as market expected growth rate. However, do note that this does not alter the comparison.
9  Multiplying the numerator and denominator in (8) by (1 − �g) shows that, for g = � , with � as the infla-
tion rate, the growth rate in Eq. (6) in Rashid and Amoako-Adu (1995) is not multiplied by one minus the 
effective capital gains tax rate. In this respect, Rashid and Amoako-Adu (1995) refer also to a blended per-
sonal tax rate, �RA,r

E
 , defined as �RA,r

E
= r ⋅ �d + (1 − r) ⋅ �g (similar to Cooper and Nyborg 2004). The differ-

ence from our derived personal tax rate results because the relation between the levered cost of equity and 
the blended personal tax rate is neither disclosed by Rashid and Amoako-Adu (1995) nor by Cooper and 
Nyborg (2004).
10  For the determination of the tax shield under active debt management, see Diedrich et al. (2023). The 
determination of the tax shield in the steady state without growth can be found in, e.g., Chang and Rhee 
(1990), Lin and Fleming (2013), and Miller (1977).
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where �b is the constant personal tax rate on interest for all debt investors. Therefore, we 
presume three different personal tax rates on cash dividends, interest, and effective capital 
gains.11 Solving (9) for VTSt−1 , rearranging terms, and dividing the numerator and denomi-
nator by (1 − �g) yields:

where �b∗ = (�b − �g)
/

(1 − �g) is the modified personal tax rate at the debt investor level. 
Equation (10) shows the market value of tax shields can be split into three parts. The cor-
porate tax shield results from the tax deductibility of interest in corporate tax base account-
ing for the dividend policy of the firm and personal taxes. This tax shield is known from 
the valuation calculation without personal taxes. The debt interest tax shield and the 
change in the debt tax shield as the second and third part relate to the different personal 
taxations of equity and debt investors. Regarding the debt interest tax shield, equity inves-
tor tax rates are affected by the payout ratio, while the debt investor tax rate is not. The 
change in the debt tax shield relates to the different personal taxation of the changes in debt 
market value, thus connecting the debt issue and redemption to higher or lower distributed 
or retained cash flows. It is worth noting that the debt issue and redemption are not subject 
to the personal taxation of debt investors. However, the change in debt market value is 
tax-relevant for equity investors (e.g., Dempsey 2017). In case of growth of the firm, gener-
ally, ΔDt > kd ⋅ (1 − 𝜏) ⋅ Dt−1 holds and, consequently, Eq.  (10) indicates that the higher 
the payout ratio, rt , is, the smaller are the modified tax shields in period t (see Appendix 2 
for further details).12

In the steady state, we obtain (see Appendix 3):

Equation (11) indicates that, in general, the higher the payout ratio, r , is, the higher are the 
modified tax shields (see, again, Appendix 2). Hence, similar to higher debt levels, higher distri-
butions increase the modified tax shields in (11). Consequently, in the case of a dividends-only 
strategy with r = 1 the market value of tax shields is highest, and in the case of a share repur-
chases-only strategy with r = 0 the market value of tax shields is lowest. Compared to the value 

(9)
VTSt−1 =

(� ⋅ kd ⋅ Dt−1 − kd ⋅ Dt−1 + ΔDt) ⋅ (1 − rt ⋅ �d − (1 − rt) ⋅ �g)

1 + kd ⋅ (1 − �b)

+
kd ⋅ Dt−1 ⋅ (1 − �b) − ΔDt ⋅ (1 − �g) − �g ⋅ (VTSt − VTSt−1) + VTSt

1 + kd ⋅ (1 − �b)
, for t = 1, ...,T ,

(10)VTSt−1 =

corporate tax shield

⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞
� ⋅ kd ⋅ Dt−1 ⋅ (1 − �r

E,t
)

1 + kd ⋅ (1 − �b∗ )
−

debt interest tax shield

⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞
kd ⋅ Dt−1 ⋅ (�b∗ − �r

E,t
)

1 + kd ⋅ (1 − �b∗ )
−

change in debt tax shield

⏞⏞⏞⏞⏞
ΔDt ⋅ �

r
E,t

1 + kd ⋅ (1 − �b∗ )

+
VTSt

1 + kd ⋅ (1 − �b∗ )
, for t = 1, ...,T ,

(11)VTST = DT ⋅

(

1 −
(kd ⋅ (1 − �) − g) ⋅ (1 − �r

E
)

kd ⋅ (1 − �b∗ ) − g

)

.

11  In several European countries, the tax rates on cash dividends and interests are identical and, thus, 
�b = �d.
12  Note that Eq.  (10) is identical to Eq.  (21) in Dempsey (2017) for qE = 1 − �r

E,t
 , qD = 1 − �b∗ , rD = kd , 

and KCTB = kd ⋅ (1 − �b∗ ) . In Dempsey’s (2017) study, KCTB serves as the risk-adjusted discount rate for tax 
shields in Eq. (21). Consequently, when assuming passive debt management and risk-free debt, KCTB equals 
the risk-free interest rate after modifying personal taxes, kd ⋅ (1 − �b∗ ) . Similar to the previous section, the 
modified personal tax rate of debt investors, �b∗ , results when deriving the blended personal tax rate, �r

E,t
.
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effect of the payout ratio, rt , on the modified tax shields in the case of growth of the firm in (10), 
the increase of the modified tax shields in the steady state due to a higher payout ratio r in (11) 
is rather counterintuitive in the case of a higher cash dividend tax rate compared to the effective 
capital gains tax rate.

According to the APV approach, we can now determine firm market value by first determin-
ing the market value of the unlevered firm (Eqs. (3) and (4)), and then the market value of tax 
shields (Eqs. (10) and (11)) in the explicit forecast period and subsequent steady state. To deter-
mine equity market value, we subtract debt market value from firm market value.

Linking Eq. (3) with Eqs. (7) and (10), we can derive the levered cost of equity, ke�
t
 , in 

period t in the explicit forecast period (see Appendix 4 for details):

Provided that the firm is in a steady state and thus substituting Eq.  (11) in (12), we 
obtain:

where L(r) = DT

/

E[Ẽ�

T
] . When multiplying the numerator and denominator in (13) by 

(1 − �g) , it becomes obvious that the adjustment formula in Rashid and Amoako-Adu’s 
(1995) Eq. (7) does not account for the effective capital gains tax rate consistently as, for 
g = � , with � as the inflation rate, the growth rate is not multiplied by one minus the effec-
tive capital gains tax rate.

As the unlevering of beta factors is usually conducted assuming solely a steady state, 
the derivation of asset betas according to the reformulation of Eq. (13) requires information 
about the payout ratios of reference companies. In this regard, note that leverage L(r) in 
Eq. (13) is dependent on payout ratio r , as the cash dividend tax rate exceeds the effective 
capital gains tax rate. Concerning the effect of the dividend policy on the levered cost of 
equity, an interesting result is that the level of the levered cost of equity, ke� , in the steady 
state is independent of the level of payout ratio r according to Eq.  (13). This is because 
with, for example, a higher payout ratio, r , �r

E
 increases and (kd ⋅ (1 − �) − g) ⋅ (1 − �E) 

accordingly decreases; however, L(r) increases because E[Ẽ�

T
] decreases. Remarkably, the 

two opposite value effects cancel each other out.13 This is even more surprising as, intui-
tively, with a higher payout ratio, r , the more the levered cost of equity should increase 
due to the higher tax payments equity investors are obligated to from the difference in the 
cash dividend and effective capital gains tax rates (Rashid and Amoako-Adu 1987). Spe-
cifically, the adjustment formula in (13) is identical for g = 0 , qE = 1 − �r

E
 , qD = 1 − �b∗ , 

KU = keu , KE = ke� , and KD = rD ⋅ qD = kd ⋅ (1 − �b∗ ) with Eq. (25) in Dempsey (2017).14 
Eventually, the derived adjustment formulas in (12) and (13) resemble those developed by 
Modigliani and Miller (1958, 1963) and Miles and Ezzell (1980, 1985). Starting from the 

(12)ke𝓁
t
= keu + (keu − kd ⋅ (1 − 𝜏b)) ⋅

Dt−1 − VTSt−1

E[Ẽ𝓁

t−1
]

, for t = 1, ...,T .

(13)ke𝓁 = keu + (keu − kd ⋅ (1 − �b)) ⋅
(kd ⋅ (1 − �) − g) ⋅ (1 − �r

E
)

kd ⋅ (1 − �b∗ ) − g
⋅ L(r),

13  This is because the blended personal tax rate, �r
E
 , cancels out of the adjustment formula in (13). How-

ever, note that this simplification results in an adjustment formula with unobservable input parameters, 
which causes difficulties when it comes to the unlevering of beta factors in valuation practice. For details, 
see Appendix 5.
14  The substitution of Eq.  (13) in (24) from Dempsey (2017) and solving for KE leads to: 
KE = KU + (KU − rD ⋅ qD) ⋅ (1 − �) ⋅ Θ

1−Θ
 , with � = 1 −

(1−�)⋅qE
qD

 and Θ = DT

/

E[Ṽ�

T
] , which is identical to 

Eq. (25) in Dempsey (2017) for KD = rD ⋅ qD.
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cost of equity, keu , which depicts operating risk, a risk premium is added to incorporate 
financial risk.

Given adjustment formulas (12) and (13), the FtE approach is also applicable. However, 
as the adjustment formulas require the equity market value as input parameter, the applica-
tion of (7) and (8) indicates circularity problems. These circularity problems easily can be 
solved using a common spreadsheet software. Therefore, it is understandable, that despite 
the advantage of a circularity-free valuation with the APV approach, the use of the FtE 
approach is very common in valuation practice.

5 � Illustration of the implications of dividend policy on equity market 
value

In this section, we examine how the valuation results vary depending on the level of payout 
ratio r . For this, we compare a firm with a dividends-only strategy fully distributing the FtE 
to its equity investors (r = 1) with a firm retaining part of its FtE (r < 1) for share repur-
chases. We first show a simple numerical example assuming a steady state with increasing 
expected values at a nominal growth rate, g . Firm 1 sets a payout ratio of 100% and firm 2 
of 50%. The other assumptions hold for both firms:

We avoid the circularity problem associated with the FtE approach by first valuing the 
firm according to the APV approach. Subsequently, leverage is known and we can value 
the firm according to the FtE approach. The conducted valuations according to the APV 
approach for firms 1 and 2 lead to the results in Table 1.

The market value of the unlevered firm is calculated according to Eq.  (4). Obviously, 
the unlevered firm’s market value increases with decreasing payout ratio r due to the higher 
cash dividend tax rate compared to the effective capital gains tax rate. The market value 
of tax shields is computed according to Eq. (11). Interestingly, the higher the payout ratio, 
r , is, the more the market value of tax shields increases. Hence, the market value of tax 
shields has a weakening effect on the personal tax advantage of retained cash flows com-
pared to cash dividends. Eventually, the equity market value is calculated as the sum of the 
market values of the unlevered firm and of tax shields minus debt market value. Overall, 
Table 1 illustrates that equity market value is higher, the lower payout ratio r is. Conse-
quently, the higher the payout ratio, r , is, the higher is the leverage.

From Eq. (8), the equity market value can be directly determined according to the FtE 
approach for firms 1 and 2. For the calculation of the levered cost of equity (Eq. (13)), we 
use the leverage in Table 1. The results of the application of the FtE approach are summa-
rized in Table 2.

We note that in the case of a steady state the levered cost of equity is independent of the 
level of the payout ratio r . Eventually, we obtain the same equity market values as under 
the APV approach.

(14)
g = 1%; � = 30%; �d = �b = 25%; �g = 12.5%; kd = 5%

keu = 10%; D0 = 2000,E
[

F̃CF1

]

= 500
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To illustrate the implications of dividend policy on the equity market value for a more 
general setting, we use simulations. We assume two firms in a steady state. Firm 1, with a 
dividends-only strategy, sets again a deterministic payout ratio of 100%. Consequently, the 
calculation of the equity market value, E�,r=1

0
 , for firm 1 according to the FtE approach can 

be simplified to:

where �r=1
E

= (�d − �g)
/

(1 − �g).15 As we calculate the same levered cost of equity inde-
pendently of the level of the payout ratio, r , we can also use Eq. (13) for determining the 
modified levered cost of equity, ke�∗ , in (15).

For firm 2, we assume payout ratio r to be drawn from a uniform distribution, 
r ∈ [5%;95%] . To obtain an indication of the average expected valuation difference 
between firms 1 and 2, 1,000,000 valuation cases were simulated. We determine the per-
centage valuation difference in terms of equity market value if Eq. (15) is used instead of 
Eq. (8), with r ∈ [5%;95%] . In this case, the percentage valuation difference p is calculated 
as:

The equity investor tax rates are assumed to have the same values as those in the above 
numerical example (see (14)). Based on these assumptions, the conducted simulation leads 
to the frequency distribution of the percentage valuation difference in Fig. 1.

If (15) applies instead of (8), with r ∈ [5%;95%] , the equity market value is always 
underestimated under our assumptions. The average valuation underestimation is approxi-
mately 7.6%, while the minimum and maximum valuation underestimations are 0.8% and 
13.7%. From Eq.  (16), the valuation underestimation increases with a decreasing payout 
ratio r and with the increasing difference between the cash dividend and effective capital 
gains tax rates. Eventually, the simulation results show that the assumption of a full dis-
tribution of the FtE to equity investors severely underestimates equity market value and 
emphasizes the relevance of our valuation model, especially for low payout ratios.

(15)E
𝓁,r=1

0
=

E[F̃tE1] ⋅ (1 − �r=1
E

)

ke𝓁
∗
− g

,

(16)p =
E
𝓁,r=1

0
− E𝓁

0

E𝓁

0

=
(1 − r) ⋅ (𝜏d − 𝜏g)

r ⋅ (𝜏d − 𝜏g) + 𝜏g − 1
< 0.

Table 1   Application of the APV approach

APV approach Firm 1 (r = 100%) Firm 2 (r = 50%)

Free cash flows after blended personal taxes 429 464
Market value of the unlevered firm 4110 4452
Market value of tax shields 696 587
Equity market value 2805 3039
Leverage 71% 66%

15  Note that 1 − �r=1
E

 equals (1 − �d)
/

(1 − �g) in footnote 1 in Dempsey (2017).
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6 � Integration of risk of default

Our analysis focused on deriving valuation approaches with personal taxes and share 
repurchases under passive debt management. Like other basic studies analyzing the effect 
of financing strategies on valuation, we have not integrated the risk of default to ensure 
a sound theoretical foundation (e.g., Clubb and Doran 1995; Diedrich et  al. 2022; Die-
drich et  al. 2023; Miles and Ezzell 1980). Nevertheless, it is essential, from a theoreti-
cal and practical perspective, to clarify the integration of risk of default in the valuation 
approaches. The theoretical basis for its integration is the trade-off theory according to the 
capital structure results from balancing the financial distress costs and tax benefits (e.g., 
Berk and DeMarzo 2024; Brealey et al. 2022; Myers 1974).16 The most pragmatic solu-
tion to consider the risk of default in valuation is to use a risk-adjusted cost of debt instead 
of the risk-free interest rate for calculating the tax shields and discounting the risk-free 
part of the tax shields. Accordingly, our analysis can be easily modified by inserting the 
risk-adjusted cost of debt for the risk-free interest rate (e.g., Brealey et al. 2022; Clubb and 
Doran 1995; Inselbag and Kaufhold 1997).

Nevertheless, there exist a lot of theoretical approaches to consider the risk of bank-
ruptcy and the associated costs of financial distress in more detail, and the fundamental 
approaches and theories can be found in nearly every valuation book. For example, it is 
possible to design binomial models for a firm that can go bankrupt with an exogenous 
probability. In the case of bankruptcy, different scenarios, like total and partial liquida-
tion, are possible (e.g., Almeida and Philippon 2008). In addition, the models differ in the 
existence of tax payments caused by the gain from writing off bonds (e. g., Sick 1990). As 
main consequences of risky debt, you have to differentiate between the cost of debt and 
the contractual interest rate for debt with consequences on the suitable cost of capital for 
discounting future tax shields and the weighted average cost of capital for discounting free 
cash flows. The integration of personal taxes in valuation models with risky debt leads to 
further problems caused by the dependency of personal taxes on the dividend tax rate and 
capital gains tax rate (e.g., Cooper and Nyborg 2008; Molnár and Nyborg 2013; Sick 1990; 
Taggart 1991). Apart from binomial models, there are other models to analyze the effects 
of the risk of default on valuation, e.g., trinomial and polynomial models (e.g., Hurley and 
Johnson 1994; Yao 1997; Jennergen 2013) or continuous-time models (e.g., Goldstein 
et al. 2001; Ju and Ou-Yang 2006; Titman and Tsyplakov 2007).

These fundamental considerations provide only a brief overview of the integration of 
the risk of default in valuation. However, it is beyond the scope of this study to analyze in 

Table 2   Application of the FtE approach

FtE approach Firm 1 (r = 100%) Firm 2 (r = 50%)

FtE after blended personal taxes 386 418
Levered cost of equity 14.75% 14.75%
Equity market value 2805 3.39

16  For the irrelevance of capital structure and dividend policy for the value of the firm with corporate and 
personal taxes in the market equilibrium, see DeAngelo and Masulis (1980) and Miller (1977). For empiri-
cal analyses of the relevance of personal taxes for valuation, see e.g., Chang and Rhee (1990) and Lin and 
Fleming (2013).
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detail how the risk of default can be integrated into the valuation approaches. We laid the 
groundwork for an analysis of valuation with personal taxes and share repurchases under 
passive debt management, assuming risk-free debt. For the valuation practice, we recom-
mend using the risk-adjusted cost of debt instead of the risk-free interest rate like Dempsey 
(2017) in his analysis integrating personal taxes in the discounting cash flow methods with 
a blended tax rate on cash dividends and capital gains. After all, the sound integration of 
the risk of default in valuation is not a problem specific to our analysis but applies to all 
valuation approaches with or without personal taxes under passive or active debt manage-
ment or any other financing strategy.

7 � Conclusions

When incorporating personal taxes in DCF models, the dividend policy affects equity mar-
ket value, as the cash dividend tax rate exceeds the effective capital gains tax rate in many 
countries. Consequently, the equity market value increases the more the firm engages in 
retaining cash flows. Thus, the main results of this paper are the proposed valuation mod-
els, which allow considering the firm’s dividend policy over an explicit forecast period 
and a subsequent steady state under passive debt management. Specifically, we derive a 
blended personal tax rate, encapsulating all the effects resulting from retentions and cash 
dividends. By specifying the blended personal tax rate, we can actually apply the proposed 
valuation models. Furthermore, we reveal the impact of the dividend policy on the cost of 
equity by deriving appropriate adjustment formulas for the relationship between the firm’s 
unlevered and levered costs of equity while assuming both an explicit forecast period and 
a steady state. On the basis of adjustment formulae for the cost of equity, one can easily 
derive the adjustment formulae for equity beta. As special cases of our general valuation 
model, we can analyze the consequences of a dividends-only strategy and a share repur-
chases-only strategy in one period or all periods.

Conceptually, the FtE and APV approaches derived by Dempsey (2017) can be con-
verted and specified to the FtE and APV approaches in this study under the assumptions 

Fig. 1   Frequency distribution of percentage valuation difference
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of passive debt management and uniform blended personal tax rates. Specifically, the use 
of the blended personal tax rate results in modified cost of equities. In this respect, our 
approaches open the possibility for a more differentiated valuation approach, especially 
concerning the effects of dividend policy on cash flows, tax shields, and cost of equity. 
This seems even more desirable, as our simulation results show that the value contribution 
of the chosen dividend policy of a firm on its equity market value is far from negligible: the 
average equity market value underestimation is approximately 7.6% if the valuation model 
assumes the full distribution of the FtE to the equity investors.

Finally, further theoretical research could focus on other assumptions about the dividend 
policy. Moreover, we restricted our analysis, like other basic analyses of valuation, to the 
case of risk-free debt. Nevertheless, by using a risk-adjusted cost of debt instead of the 
risk-free interest rate, our valuation approach can be easily adjusted to risky debt. However, 
from a theoretical perspective, this pragmatic solution is insufficient, especially in the case 
of higher risk for debt investors. Therefore, it would be interesting to analyze the effects of 
financial distress on the developed valuation model in detail.

Appendix

Appendix 1: Derivation of the market value of tax shields over the explicit forecast 
period

To derive the market value of tax shields, we start with the expected tax shield, E[T̃St] , 
as the sum of the FtE and flow to debt minus the respective free cash flow after personal 
taxes:

Since E[Ẽ�

t−1
] = E[Ṽ�

t−1
] − Dt−1 = E[�Vu

t−1
] + VTSt−1 − Dt−1 , we obtain:

Discounting each component in (18) with 1 + kd ⋅ (1 − �b) yields:

Rearranging the terms, we obtain Eq. (9).

(17)

E[�TSt] =

flow to equity after personal taxes
�������������������������������������������������������������������������������������������������������������������������������������������������������

(E[�FCFt] − kd ⋅ D
t−1

⋅ (1 − 𝜏) + ΔDt) ⋅ (1 − rt ⋅ 𝜏d − (1 − rt) ⋅ 𝜏g) − 𝜏g ⋅ (E[Ẽ
𝓁

t
] − E[Ẽ𝓁

t−1
])

+

flow to debt after personal taxes
�����������������������������������
kd ⋅ D

t−1
⋅ (1 − 𝜏b) − ΔDt

−

free cash flow after personal taxes
�����������������������������������������������������������������������������������������������������

(E[�FCFt] ⋅ (1 − rt ⋅ 𝜏d − (1 − rt) ⋅ 𝜏g) − 𝜏g ⋅ (E[�V
u
t
] − E[�Vu

t−1
]).

(18)
TSt =(−kd ⋅ Dt−1 ⋅ (1 − �) + ΔDt) ⋅ (1 − rt ⋅ �d − (1 − rt) ⋅ �g)

+ kd ⋅ Dt−1 ⋅ (1 − �b) − ΔDt ⋅ (1 − �g) − �g ⋅ (VTSt − VTSt−1).

(19)
VTSt−1 =

(−kd ⋅ Dt−1 ⋅ (1 − �) + ΔDt) ⋅ (1 − rt ⋅ �d − (1 − rt) ⋅ �g)

1 + kd ⋅ (1 − �b)

+
kd ⋅ Dt−1 ⋅ (1 − �b) − ΔDt ⋅ (1 − �g) − �g ⋅ (VTSt − VTSt−1) + VTSt

1 + kd ⋅ (1 − �b)
.
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Appendix 2: Partial derivation of the modified tax shields in period t for the payout 
ratio

Given Eq. (10), the modified tax shields TS∗
t
 in period t in the explicit forecast period are 

determined as:

The partial derivation of Eq. (20) for payout ratio rt yields:

Under assumption 𝜏d > 𝜏g , the direction of the partial derivation in (21) depends on the 
magnitude of the change in debt market value ΔDt over period t . For ΔDt < 0 (redemption 
of debt) (21) is above zero and, consequently, indicates that the higher the payout ratio, rt , 
is, the higher are the modified tax shields. Conversely, for positive changes in debt market 
value, which fulfill ΔDt > kd ⋅ (1 − 𝜏) ⋅ Dt−1 , (21) is smaller than zero and, consequently, 
indicates that the higher the payout ratio, rt , is, the lower are the modified tax shields.

As ΔDT+1 = g ⋅ DT holds in a steady state, we can rearrange (21) to obtain:

Typically, (kd ⋅ (1 − 𝜏) − g) > 0 holds, so that in a steady state, the higher the payout 
ratio, r , is, the higher are the modified tax shields.

Appendix 3: Derivation of the market value of tax shields in the steady state

In a steady state, Eq. (19) can be expressed as:

Solving the circularity problems, rearranging terms, and dividing the numerator and 
denominator by (1 − �g) yields Eq. (11).

Appendix 4: Derivation of the cost of equity over the explicit forecast period

Solving Eq. (3) for the free cash flow after blended personal taxes yields:

Furthermore, solving (7) for 1 + ke�
∗

t
 and inserting (24) yields:

(20)TS∗
t
= � ⋅ kd ⋅ Dt−1 ⋅

(

1 − �r
E,t

)

− kd ⋅ Dt−1 ⋅

(

�b∗ − �r
E,t

)

− ΔDt ⋅ �
r
E,t
.

(21)
�TS∗

t

�rt
= (kd ⋅ (1 − �) ⋅ Dt−1 − ΔDt) ⋅

�d − �g
1 − �g

.

(22)
𝜕TS∗

T+1

𝜕r
= DT ⋅ (kd ⋅ (1 − 𝜏) − g) ⋅

𝜏d − 𝜏g
1 − 𝜏g

> 0.

(23)
VTST =

(−kd ⋅ DT ⋅ (1 − �) + g ⋅ DT ) ⋅ (1 − r ⋅ �d − (1 − r) ⋅ �g)

1 + kd ⋅ (1 − �b)

+
kd ⋅ DT ⋅ (1 − �b) − g ⋅ DT ⋅ (1 − �g) − �g ⋅ g ⋅ VTST + VTST ⋅ (1 + g)

1 + kd ⋅ (1 − �b)
.

(24)E
[

�FCFt

]

⋅
(

1 − 𝜏E,t
)

= E
[

Ṽu
t−1

]

⋅
(

1 + keu
∗)

− E
[

Ṽu
t

]

.
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Value additivity leads to:

Inserting (26) in (25) and rearranging the terms yields:

Solving (10) for VTSt and inserting it in (27), rearranging the terms, and multiplying 
with (1 − �g) finally yields (13).

Appendix 5: Further simplification of the adjustment formula in a steady state 
according to (13)

The further simplification of Eq. (13) yields:

Note that Eq. (28) is independent of payout ratio r.
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Ẽ𝓁

t

]

E
[

Ẽ𝓁
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Ṽu
t

]

= E
[

Ẽ�
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